GABA protects pancreatic beta cells against apoptosis by increasing SIRT1 expression and activity.
We have previously shown that GABA protects pancreatic islet cells against apoptosis and exerts anti-inflammatory effects. Notably, GABA inhibited the activation of NF-κB in both islet cells and lymphocytes. NF-κB activation is detrimental to beta cells by promoting apoptosis. However, the mechanisms by which GABA mediates these effects are unknown. Because the above-mentioned effects mimic the activity of sirtuin 1 (SIRT1) in beta cells, we investigated whether it is involved. SIRT1 is an NAD(+)-dependent deacetylase that enhances insulin secretion, and counteracts inflammatory signals in beta cells. We found that the incubation of a clonal beta-cell line (rat INS-1) with GABA increased the expression of SIRT1, as did GABA receptor agonists acting on either type A or B receptors. NAD(+) (an essential cofactor of SIRT1) was also increased. GABA augmented SIRT1 enzymatic activity, which resulted in deacetylation of the p65 component of NF-κB, and this is known to interfere with the activation this pathway. GABA increased insulin production and reduced drug-induced apoptosis, and these actions were reversed by SIRT1 inhibitors. We examined whether SIRT1 is similarly induced in newly isolated human islet cells. Indeed, GABA increased both NAD(+) and SIRT1 (but not sirtuins 2, 3 and 6). It protected human islet cells against spontaneous apoptosis in culture, and this was negated by a SIRT1 inhibitor. Thus, our findings suggest that major beneficial effects of GABA on beta cells are due to increased SIRT1 and NAD(+), and point to a new pathway for diabetes therapy.